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umm 1 ] 

^ ^ T V ^ ( a ) is J: Xir ^ V Ji^^fi^-f^rn -y ^ ( b ) i^^h^x^ 

, ;^ ^T^ V )l^^M.^i^y''^ ^ (a) iSitJ^'T^ U ^W^fi-g-^ro -y (b) cT^^t^i!'^ 
< i: ^J) — a-^^y n y ^ l,z m*S7K%»*5 J; X/y tfzltiJ)i^:^^i^)i^^^y^ir^rir 

[tt^IJ 2 1 




[iff^Jl 3 ] 

V ;V^a^#7~n ( a ) 10-60 t . T -T ^ T 

V ;vmS'^#:/n (b) 9 0 ~ 4 om»%:d-^>^^ ^ l ifcfi 

[W*il 4 ] 

T ^ U n ii' ( b ) T ^ ;v@t- n - T ^"J ;i/@^:r.f^;vi3 j; 

mmM 5 ] 

TiJ' V ;v^yn :y iJ'^fi^'fr (A) <7)y;v/N°-^ ViJ'n-^ h^9-7'f --erlij^ 

Lfcm¥±&^^»755^3 0, 0 0 0 - 2 0 0, 0 0 0 "e^^s. i *#mt "T 1 

[ff^lj 6 1 

LfcMTO^^fi (Mw) fcW:%^T-4 (Mn) Ojrb (Mw/Mn) /5n . 8 Jil^T-C- 
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umm 7 ] 

Imi^'m. 8 1 

^ r ^ ;vmm^#rn ^ ( a ) c^^^^'-^^^^^i^^Bj^^sa 5 ~ i 3 o t:-e*;s, i h ^ 

Isf 9 ] 

T (B) <75mS¥i^^^*:^^^3 0,0 0 0 J^JLT-t?*^ ^ ^^^gt^i"^ 
[l»*J5 1 0 ] 

T^v;v^a^#: (B) 0 0 °cmT-c-^ ^ >r t t--ss»* 

[if 1 1 ] 

T ^ ( B ) ii^T i'^] n - r T^^) ^ J: ^ V 

;v^_2-p( ^:¥v3l•f-;^>^l^i^,;fc^^J: f9Mifa^4'^^< t ^ imo#4{$5 0-10 0 

#5 0~OM%;^^ib^^^t^#i^i:i-^|S^:ai;$.p, 1 o (^v^-rtL/5^(ZfBm<75^M 
1 2 ] 

T ^ V (B ) 500-10, OOOT'^SCi^#tti: 

[ItmiJ 1 3 ] 

T^';;vmm^{*: (B) 69*6^^^3 5, 0 0 0 m P a • ^ \>Xr'Q^^ ^h^mW^-f ^ 

mim^iij-h 1 2 ov^-rtL^McfB«(7)iLnrMttJ^7;^ b-^-a^^o 

[W5^Jl 1 4 ] 

T^";;bmrn.7^dh^^^$l 0 OS*fBtl*tLT. $e.lC5fetI^fJ^5~2 0 0 

«-r-2.^i^#mt1-^fi5^:^l;5^1b 1 3 <7)V^-rtL^4C=Bm60fLnrM'|4jc9;;^ h-^-M 

[W*:^ 1 5 ] 

r^';;i'm-7'n-7^ih^^^^i 0 oMftfM'^^LT. $ e> icvt^ij^ o . i~2om#t|5 
Y^tra-r^ii:^#m^i--2.|f*:Kl;^>ib 1 4 <^)v^-r;}x;J^tcfB«0|^BrMttJ^9^ h-v-M 

1 6 ] 

^ 9 V ^^?f^ \zm.m ^ tL^ ^ t t -r ^ If i 1 5 co'(sr:h.>5^ tciB 

IW*:^l 7] 

im^m 1 8 ] 
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[mm] mmm 

[0 0 0 1 ] 

^mMii. mm. mm±. mim±. mm^^'\±. mmnrnzmtitzm 

[0 0 0 2] 

J ^ t ;&^'^n :Jx-C o Tt: t ;i {i\ ^ ^ -7 r - ^ -feT'i^git L7t ^ T ^ y n i 
[0 0 0 3 ] 

y ;i.^yn -y itM4. i&i!^'!*. lit^tt. IT^ifitt. lf«tttC'KiL;g, 

[0 0 0 4] 

^ O J: a T y ;i'm^n y ^ *m^#<7)#tt^f&;6^ L/cfflj^ t LT . ffi^ 

O 

\z {± t t (D^m^. ^&t^Mt(Dm \zm.mM k \t^^ h mmm t 

> .fev'-K^;^-r visit's Ct^^'-e§, t /c^ttgftJ^^^':^i v^i t^^Ett;^^-^^^^ 

£E:tJ ^ >fc (7) -e, j^f^Bf Knmm ^ mm^^w^o^m izi^~nm 'Z^rny^^ h ^ 
ipmmmzmtt^ ^ t:d^^i^x$):h tmmK. ^MKiirmLfzmt^mMkLxm-tjn&Tx 
i^mmLx&m^mmi-^'j^^m^^h. mm'J^^m:^m^^^ti,mi^i<zt^^x\.^:ho 
^j:m^tLx. ^°vm.^t\^-)Ui^-h-Ammmmmm^m^mzmfi^fzi6mjt:< 
im^Kx\^>:h-^^\ yi-°vmh}d^:=-)mmit. '^^^^^Kimi^mi^z-^isfz^. mm^zn-r 
^Mm^^iK^^^^ t-f)mit-^KmM-^^itmuw^^hfix\,^;h mmicm2) o ^(otz 

m^t^^ivxmz im^-xw^z^ mmtm^. ^^-xm^) . ^°v^uy 
^ y^mm^s :^-^uy^^9 ^ h-^-^m^^fz^^- v xitmmn'i^^^m^^mm'i^i!)^ 

yf&LXii^. i^pTMtt*°y yu^>^m^^fziy~ hXlt. 1 2 OVxmm^XWAZtj:;^- 

t^, =i^h'mxi>mm:i^^'ofzo —If. r^v jv^yuy ^^M^i^^tm^^fzzy-hn 

MW]-\±^ikm< L7t^cD{±, JS5f^#:<7)S7U (100-130 r) ■e<^iJ'*n^^'fb;6?:^^ 

[#W=^K 1 ] 2 5 5 3 1 3 4 ^^fR 

[#^:fcm 2 1 5-279485 ■^<2rm 

[#lt« 3 ] 7 - 8 2 4 3 3 -f-^m 

[i^it5:K4 ] #P?i^ 1 0 - 3 0 0 3 6 -i-<2rf|l 

[#I!=35:M 5 ] 2000-103957 -^<&f|l 
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mm mm t-r^mmi 

[0 0 0 5] 

mm * m-ik-t htz^ (o^m 

[0 0 0 6] 
[0 0 0 7] 

(b) /j^fb^^^K ^ ^ i; ;i^^a^#-7'n -7 (a) j3 J; (^"T ;i/^,m'&f^-7'n 

•y ^ ( b ) CO ^ t> ^ < ^ — :^com-^fr 7^ n -7 , mMMf^^-i^ X Xf/ •tfz\ti3 )V 

^ v;v&^?|-i-^ T V ;^^yn >y ^#fcM^f* (A) i ^^•t-tc/i'-^ < t ^) i . Hi 

[ 0 0 0 8] 

0t Lv^||Mi^;iti: LTii. mte7jct;^i3 i O^Vt /i{±* v jv^tJi^ T U 

[0 0 0 91 
[<b2] 




[0 0 10] 

'^#:^±J^^i:i-^^i?^T^";;v^m'^#:yn->^ (a) 10~6 0M%t. T^';;w 
^a^#^^^^i:i-^T^ y ;i/^m^#y'n -7 ^ (b) 9 0 ~ 4 om*%:0^ep ^: 

[0 0 1 1 1 

lift Lv^^Mi^^ t LT {i. T U ;v^S^#yn -7 ^' ( b ) ifi. V n - r 
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^^^'^ < ^: ^ l^lcc»#.a:#5 0-10 0S1:% t> r ^xf, i:*m^nrtg>fcjt!l(^Ti^ V 
[0 0 1 2 1 

n-7 h ^"9 7 ^ --tllJ^L/^ife^J^^^^MTji^'S 0 , 0 0 0 -2 0 0, 0 0 0-e^;g)^: 

t^mmt^^ m^m\^^ 9 ;^ h - a^t/ m 1- -s. o 

[0 0 13] 

^^^'D-T h ^^'9 7^ --(:i|iJ^L/cM¥i^^?-S: (Mw) (Mn) (D}t ( 
[0 0 14] 

0 1 L V ^ tLXii. T U ;v m r n ^ it M ^# ( A ) 7)?, 9 P * ;v 
[0 0 15] 

2 5-13 o°ct?^;i,c:<!:^#mt-r^itprffltt^9x 

[0 0 16] 

§f t Lv^^M»i: Lr(±. T^";;vm«'^#: (B) cDfiSTO^^fi>6^' 3 0 , 0 0 0 
[0 0 17] 

utL \^^mm.mm tLxi±^ n^v ^i^^M-^it- ( b ) <Dify7. mm^m^^ i o o °c 

[0 0 18] 

i> 1 fl(7)^i#:5 0 ~ 1 0 OM*%t> itLP? ^i^i^Blfg^'ftfeOTiJ' U ;vMj:-7.x;Vi3 
J; ZfXX iim<D If - 5 0-0 mi %y6-^'&^it=^ #m t -t 1^ V 

[0019] 

t^tL^^mmmmtLxii^ T^';;v^.m^#: (b) oiaw^^-S/^^^s o o-i o 

[0 0 2 0] 

UtL^^mMWMtLXli. T^y;V^m^#: (B) OOOmPa • s 

[0021] 

tiftL\^^mmmmtLxii^ Ti^y^^^yny^^m-^^i o omst^mL-c. 
[0022] 

t^Mj^o. 1-2 0MgB?^in-r'2):ii:^#mt-t'2.i^nrffl'i4j:.^7; h-r-a^^tcn 

[0 0 2 3] 
[0 0 2 4] 
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[0 0 2 51 

[ 0 0 2 6 ] 

Jim I'M \^mm tr ^ o 
[0 0 2 7] 
[0 0 2 8] 

^ ^T^ V ;v^.m^#r'n -y (a) :fe J: T U n >y ^ (b 

) . ^ ^ T U ;v^S'^#-7n3 -y ^ (a ) is J: XfT ^ V -^#7' n -y ( b 

^ i;;v^yny^*m^fr (A) ^iS^^fiib. sj) L< {±^«i-So 
[0 0 2 9] 

< T V ;v^.r n -y ^ ^m^it (A) > 

K'bc (M^bc) r n -y ^ ^S^#-e^ 19 . ^ixh (Dt^^^-Tc^ oT^iv^o cicoJ;d^:7^"n 

tuieilt^yn -y ^ ifcm^^*^i±^ V^-f ^{j (^-^^ o T ^) ^P^V^^ l^t^lityn -y ^ 

*1|^#:<7)Jf^14, t fz \im.m^<Dm'\^(D ^^r^^) )^y^m^i^■y'u -y ^ ( a ) ^ 

a. V ;v^E^#-7-'n y ^ (b) tmMLfzt^. (a-b) nM> b- (a- 
b) nai3j:rF (a-b) n-aS ( n {± 1 J^Jl±<^^^. fzh^^tl-Sa^mm 
mm <hi,l m(D T ^ V ;v^-7~"n -y ^ it^.^^^:;^)^ lb ^ S ^ i: 1 L 

a - bMO>?yn -y ^^Jl^'ft:, a - b - a M<^ h V tfcti^TtL 

[0 0 3 0] 

i^fiS7Kt;^i3 J; t ii ;v ^J^' ^ -> ;v^{i , ^ ^T^') ^ ( a ) . 

T ^ U ;v^£^#-7'l=i -y ( b ) (D^J^-tj: < t —loOM^i^y^ -y ^ Mfz IC, < t 

^^'fi-^ $ :}XT ^ m^ii 9 ^ VM. ^m^t fziiyuyi^ ^fi-^t?* i t -^^X- a - 

b - aM<7) h V :7^n -y i^^dt^'g-^^Mt;^: oT^tot-t. (a./z)-b-aM. (a/ 
z) -b- (a/z) M> z-a-b-aM. z-a-b-a-zM. a- (b/z) - 
am. a-b-z-aM. a-z-b-z-aM^ (a/z) - (b/z) - (a/z) 

z - a - z - b - z - a - zM'&fc'^T^v^-f tL-e^,^^:^) cfcv^o :i-lT'zt{±. ^ftE7jc 
if^Sis j:O^VS/i{i;^;v*~^>^;vS*^tp-^*#:t fciiS-^^rn -y i^^^L. (a/z 
) tlt^ :^ ^T^') )V^m.^ity'^y ^ (a) (rltiS7X%*i3 /c{±p?;;v^'^->;u 
^=^#tp#»#;^s^m'g-$tLTv^;&ci^^L. (b/z) hii. 1; ;vmm'^#-7^n 
( b ) K mM-^m&^ <£ O^/ ^fz^tij )V i!^ ^ V ^ ^ tf ^fi^TS^'^S-^ $ v ^ ^ 

[0 0 3 1 ] 
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tfz. V y ^ (a) ^ ^ T U ;V^fi^#:-7*n (b) 

.1 t i)^X^ § ^ o 

[0 0 3 2] 

)V^.M^f4zyu y ^ (a) tTi^ V ^v^n^ki^^.y-ci -y ^7 (b) (r-etL-e^niK^^t 

±1511.1!?; ^^^p. 0^ Lv^T^ V ;v^yn y ^^m.-kit (A) oi$c^J^^^fi{i, 3 0,0 
0 0- 2 0 0. 0 0 0«iL<. J:i9»tL<(i 35, 000-150. 000. 
t^li^t L < (4 4 0 . 0 0 0- 1 0 0. 0 0 0-e^^o 
[0 0 3 3 ] 

r ;v^.yn 7 ^^^^-^^ (A) co^';i.v\'- § ji- v a > ^' n-r h 7 ^ 
L7tm»¥±&^^-* (Mw) tSWJ^^^a (Mn) <7)J:t: (Mw/Mn) i: < (C^lfe 
{4>&v^>{i^ 1. 2>]ATX-^^:ihi}m^l.<. 1. 5Jil.TT-^^C Lv^o 

-5) o 

[0 0 3 4] 

Ti^V;V^rn-y^*E^# (A) ^m^-r^ :^ 9T )V^n^i^y^Uy ^ (a) t 
V;i'mm'^#rn«>'i:r (b) (Dm.^mt^ rn<y^ (a) 76?5~90mfi:%. •7^n >y 
(b) ;^)^~9 5-1 0S»%-e5b^o j^SB#(7)ff^4;tO'f^ifi3 itfj^^;^ L-C<7)5f 
ttOtl.^,^^ . a^ib<7)$j t L v^tEia {i . ( a ) Tin 0 - 6 0 m»% > ( b ) 9 0 - 4 
0Mfi%-C-^i9. L< (a) 5-5 omi%. ( b ) 55^^ 8 5 - 5 0 m 

S.%Xh^o (a) <7)ti|^:^s5SS% J: i9r:I'^'S:V^t^?^B|Fli5^;yc7&^'f«#$tLir < vMifn]^^' 
(b) OfiJ-^i^^n 0M% i i9i>^v^i:Ji9 7L t LT<^5*tt*3 J;t;'^^5^^cr) 

[0 0 3 5] 

:^'7 7.V'r~m.^m(Dm.)&<Dm.^±-'h{±. (a) <7:)W'&;5^>>fev>^:®^:i5Mg:< =& . t 
h^ivhmm^)^^\:.x%^^-t^:iti^^x^ho ttzlyiincDm^.-^-hH. (a) 0*iJ^:6s/l'^ 

[0 0 3 6] 

T y y n i> ( A ) ^ ^ ^ T U ^l-mfi^*-/ n -7 ^ ( a ) t 

^yiJ' (a) <Dify:^mW''SL&^Tg^. T ^ V Jl^M^-^i^yu y ^ (b) <7)*'97;te#?a 
K^Tgb^iLT. T^<Dm%^mfzir:iti}mtL\^yo 

T ga>T gb 

tuM^# i$'T^";;v^S^#r"n-7^ (a) idXXfr^ V Ji'^.M^i^y^a y ^ ( 
b) ) (D^^y T^m^Um (Tg) <^fi:S{4. Tia(75F o x^tct^v>, 

1/Tg= (Wi/Tgi) + (W2 /'Tg2) +•••+ (W„,/Tg„) 

Wl+W2+-+Wm= 1 

T g{«^#:f^^co:*-7;^|g^?aS^^t3L, Tgi, Tg2, T g.lt^M. 
^^Ai^O-ff-y^.^mum^m^'to ttz, Wi, W2, WmJi^m-^^ifrOMJrb 

[0 0 3 7] 

m^F o x^izi5n^^M^^Mi$^(D:ff-^:;k^mumii. fzt^i^^ Po 1 yme r 
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Handbook Third Edition(Wiley— Interscienc 
e 1 9 8 9) mM<om^^^^i^itX\^>o 
[0 0 3 8] 

^*5> tirifi:^'9^»?a«{i> DSC immM^mMm^) tfzaw}m^m'\±<^t an 

t . ^ iO ^{it t . tu 12 F o X ^ J; ^ ft»^ t :^^i^fh^ ^^i)^^ ^ o 
[0 0 3 9] 

[0 0 4 0] 
[0 0 4 1 ] 

m^7]cJ^S:fe J;?7/tfc(i:^7;v^*^->;v^{i, ^ ^ T ^ V ^v^m^^-^'n (a) is 

J: XfT ^ V ;v,^m-^#rn ( b ) O y'u y ^ (^7^ t;^^ LTV>T J; 

v^L. M;^oyn iz-^pft-LTv^T^) J; < . T ^ V JV^yu y ^M^j^ (A) 

,1^.^. u (A) ^mj^-t^y'u y ^ ^r^ v ^^^m^l^y^ 

Uy^ (a) ^^XfTC^ JV^n^iif^Uy (b) ) <^^^i/^:**9 JJ^te^iSiK. ^ 

is J; xf/ -^fz^tij )V V ;v^<30S Wis ^ -g, i ^ <g t>if^:it ib^x # o 
[0 0 4 2] 

(y^'*;v.i^'^v;v^^^jS'tt=^*i-^T^ 1; (B) =^fflv>r. ^ iJ' r iJ' V it 

^#:-7^n ( a ) ^ V ;v^m^#:yn -y ( b ) =^7l^;^fi^icKJ^:>$^±f^v^^#^^c(i 

[0 0 4 3] 

W^is ir//^ /cf±*;v^^^v;v**^ ^T^' V -7 ^' (a) ^;2iA-rl^{^ 

J: < , T ^ y ^i-^yn >7 ^ (A) $ e. S ft^ffiliylcAS^ 

i^tt. =ri.wr4. mmmM. ^-m^^^}f(o^.x\t^ :^^Ti>v)i^mM^i^yuy^ (a) 

^^v^iiTi^ U ;^^fi^#:7'n >y (b) (7) t'ib h^^~:^(Dyu y ^ t,z:^ir:h :i ti)mt 
[0 0 4 4] 

fulBm*ft7X%^*3 X Xfy tfz^tij )V > m*S7lc%^*5 j; xf/ 1 fz ii 

, T V ;vmrn ^ (A) ^mi^-t^yu y ^ (DW. if y -^^W^U. i-^hXI 

\z . WMjYM^ii X xfX tfzli^ ;v ^-K^ v ;^^c>•^^ ^iv^ f J; J; o T^-fb 

!9i. oj®m±-e^^}, j;^;0tL<tt2. ojimji-e^^o 1. omx ^^j?^^ <^^^ t 
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[ 0 0 4 5] 

iify-'u-y ^ ( a ) (Dmmtl ^iivT. ^#7^^ T g a ^^^[n]±-t- h t , ^tMfiJ^^^^'lft < >^ 
Jf^t^ /O^'^ < ^ * iS In] ^ ^ o f ± m^7Xt)*:fe <£ Zfy ^ Ji * ;v ^~ ;^ ^ ^ # a 

f^<^ TiJ";;vm*^'^7'n>y (a) 0:*'7X|K#?aKT ga>5n 3 CC^T^ 

J: t < 1 1 O'CJiJ.T^ ^hizUtLiii 1 0 OVii).TI,^^j:^ X ^ ^lEHT'^Xi- 

[0 0 4 6] 

mM««i3 j; t>V t :^ ;v v , r U )V^M^'it^y'^ y ( b ) t;2§X 

v^|aia-e2iAi- ^ >r ^: W S L </^o Stteyjct/^is J; XfX ttziiij ;v .1^'^ >- J: i') 
T y ;i-.^.m^#:7'n -7 ^^ ( b ) (DmmiJ^-ff'y XK#SJ^T gb /ii^^|ni±i-^ i: . mifctt 

mT. J: i9$?t L< (±0"CmT. $ ^ L < {±- 2 0 'CmTt::^ & i ^ ^^HT'SA 

[0 0 4 7] 



-2.0 -1^^ (1) : 



[ 0 0 4 8] 



[0 0 4 9] 

['fbsl 
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[0 0 5 0] 

(1) ^(DnitO-3<Dmmx^'pX. »S L< (iO 1 X^tl-t 

[ 0 0 5 1 ] 

^ (2) : 

[0 0 5 2 ] 



■c- 

H2 



[0 0 5 3 ] 

r^'))V%-fuy^^M.^ilf^(7y~^i^ (2) T:>^$^i^#fi<7)SX(±. -IS^ (2) 
[0 0 5 4] 

r^r^T-^M-r ^ - ^ L<. 180-300 "C-eiJD^I-^ CI t i>m^ Lv^„ 18 0 

t; J: i9 fSv^ h WMi^m^(0^m.i:i^7\^-^^ t ^ SM|i&]75^^^ 300°CJ:i9^«<^^t. m 

[0 0 5 5] 
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[0 0 5 6] 

)i^y^:^zy}i-^.(DmXU'(^K'o\^^xlt. * ->;v^=^:ft ^ ^Sfl^^^^S-^^^T-^- 
-BH^a^mt' J: p^/ v;^ 
[0 0 5 71 

[0 0 5 8] 

m.'^^^Um 0 - 2 9 8 2 4 8^<2r|&. #r?S 2001-23414 6 -^^ZrfR) 

^> — IS!^ (2) : 
[0 0 5 9 1 
[<b5] 



■C- 

H2 



■O 
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[0 0 6 0] 

[0 0 6 1 1 

<^ ^T^ J^^M^i^ruy 1^ (a) > 
^ r ^ V Ji^^A^itT^ ^ (a) (i. ^ V )vm^>^7-}^^±)&^tir:h^m 

itt^M^LX^j:^yu y ^X^Vs ^ ^T^ V Jl^gt-^^x;!- 5 0 - 1 0 0M%*5 j;D^^>r 
^xtitfi'a-"nrHg=&e-Jl'^#^#0 ~ 5 om#% t^a^fb^^ ^ i: Lv^o tfc. mM 

tx.l£\ ^ T^' U ^ ^ r ^ U ^ t U ;v^n -^"n 

^ T '7 ;i/^2 - j:.-f-;i/^^i>;i', ^ t U - ^ ^ T 'J ;^M-t-'v 
. p< 3^ T ^ V Kr^-S' ^ ^ T i; ^V^X x T V ;V ^ t'^co ^ ^ T V )i^WMB^MR'lt 

(/ci:x.tfR*S5ci ~ 1 8 <7)t;v^;i-) ji;^^;!^ ; ^ ^ t u n^^r 
s^^T^V )vm^ V >J^';v- ;v fc'o ^ r U }vmMW^llkit-:^m^^ ;v ; ^ ^ T V 

v^^'fc t'<7)^ i^TiJ' V ;^MT9;v^;v-i-;^T-;i'- ; ^ v ^i-Et^jz — ^ 
T ^ i; h t'<7?.^ ^ T ^ U ^vSt^^J^Rfb?^*^^ x;v ; ^ r V 2 - 

^ ^TrJ^ V ■7;v:t n;>{ ^ ^T^^ U ;v@t2 - h U y ]V t u ^ ^ )V x--=f- 

^ V ;v^2 -/^°-•7;^^^ ^ r ^ V -7;^:^ n ^ ^ iJ' r v 

n ;^ T 'j 2 ^7 n^^r i>;vj^-5^;v, ^ T V 2 - 

[0 0 6 2 ] 

^ ^ If ^ ^ h ifx 
[0 0 6 3 1 

T 1; T- T V ;v ^ fc*<^ T v )\^mmmmm\:-^m {tzt^ \^Rmw i ~ i s 
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ij ;i/^2 — •7;i/:tn^^>';va.5^;v, r 'J ;i^^2 — "7 ;i/ :t n v- ;u j^-^ ;v 
> V ;v^2 -^N°--7;v:^n^^Hj-T'->;vji-^;u5& >^(or ^ U jI'^-7 ^y'fbT;V'^;uj^>^ 
X ^ ^ ^ i ii^-^ § ^ o 
[0 0 6 4 ] 

[ 0 0 6 5 ] 

[0 0 6 6] 

[0 0 6 7] 

o 

[0 0 6 8 ] 

yfim iJ ;v # y m^fb-^t/ i: L -c . /t t ;i li\ ^ ^ T ^ U ;i-m> T ^ ^ ^ ^) If 
S CI t ;6^'tr i ^ o 
[0 0 6 9] 

[0 0 7 0] 

e-;va^y!^7";^'fb^t/t LTt±, M^mtf^;v, ■7''n tf ^ >^tr^;v, hVn'i; 

[0 0 7 1 ] 

;w -f 5 i:-'^ ^ ^ ^: ^ o 

[0 0 7 2] 

#rn7^^ (a) T ^ y ^ (b) 

[0 0 7 3] 

?f^(7)il,ir j3 J; Xf^ ^M^cotl."^^^ fp.^?^L<{i 25-130 t:. J;l9l(ftL<{4 40~ 

1 1 o°c, $ i^ti^f i L< {± 5 0 ~ 1 0 o°c-e^;2)o 

[0 0 7 4] 

@c7)^fi#:^M^LT>&^-7'n>;;i5'-e^^c:fc75^0^ Lv>o 
[0 0 7 5] 

i:^^) r ^ y ^ (a) <^T ga(^f^^{i> tulBO F o x ^t::tj£v^ 
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[0 0 7 6 ] 

<Ti^ v ;v^m'^#rn -^^ ^ (b) > 

LT^^rn -7 iJ'-e^ i5. TiJ' y ;l/^a^>?.x;i'5 0~1 0 Olt*%*3 J: ([/c:tLi:^fi'^pr 

>fe e ^ 0-50aS%i:^^6'^^^t t L o t , m.M7l<.'-\^^^^ i 

/ i {i :^ ;v ^ ^1" ^ Mf^i^: ^ T U ji^WiJ^ XT-;^^:L■r^^-c•v>-c^av^o 

[0 0 7 7] 

[0 0 7 8] 

[0 0 7 9] 
[0 0 8 0] 

uy^ (b) \z'^i^-^fL^'^^^:^mWM.'&i^^xfmm^. j^^r^V^v^M^i^yuy^ 

o 

[0 0 8 1 ] 

&t L< t±2 5t:mT^ i !9^[f ^ L< (iOrmT. $ L < {±- 2 0 

"Cmr-e^^o TiJ' y ;vma-^#:yn >y (b) (Dif^T.'UW^Wf. J^9^hv-|i^ 

[0 0 8 2 ] 

m±5&-< 7^:11.^.5^^ lb > y ;V,^S'&#:7^'n -y ^ (b) fi, miE7Xi|t»*^ 5^; ;v.-Kdr v;V 
[0 0 8 3] 

Tii' y ;vmm'^#:rn-7^ (b) gb<75^^{±, BirBB<7)F o x^tct^v^, 
[0 0 8 4] 

<m') )V%y^xi-j ^^^^^ (A) o^t£> 

ttriBTi^ y ;v^:7'n y (A) ^M^ti-^^^i*^ LT{±, t < tcliajg^ tt^v^ 
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[0 0 8 5 1 

[0 0 8 6 ] 

^(D\n t L r {i . .is" V X ;^ 7 -f K >fc i:-~<7)^iIS|JjSij 1- ffl o . a /svv h ;v "7 -f 'J 
{V^-'^jy^-^rr ^^)fsy^^ij)VV^:^^ ^ (J. Am. Chem. Soc. 
) , 1 9 9 4^11. 116^. 7 9 4 3M) ^- h n^v' Kfb^t/)^ t'<^7 v :^ ;V«*e^J^ 
^)(7) (T^' !x:3p^_;vx (Macromolecules). 1994^. 2 
7 2 2 8M) ^ W^^^^^>'ft:t;^il~^^F^^$^^lJi; LM^^SItf$:*« t i"^ iM^ 
#S&-7 v:^;UM'^(A t o m Transfer Radical Polymeriz 
a t i o n : ATRP)=fei:'^*if^C t:0*'-e§;2,o tC^SV^T. tt^ O -) if cD 

[0 0 8 7] 

it^Mitt Lxm^■^^^^ ifztx.l£. -^-T^^ -y^:^y^^X^~ (Matyjasze 
wski) i^'^-i-^l^tyr ^ V ■ti y^ ^ JVy-^j^T^ ^ (J. Am. Chem. S 
oc). 1995^. 117^, 5614 M> -r^u^U^^-jvX (M a c r o m o 
lecules)> 1995 28^. 7901 ^^^>X (Science). 
1 9 9 6#, 2 7 2^. 8 6 6M> tfzl±. (Sawamoto) -^^u^V^ 

jx-;yX(Macromolecules). 1995 28 1721 H#M) o 
[0 0 8 8] 

, :53'^»^^<7)?*v^ (Mw/Mn = 1 . 1 ~ 1 . 5 ) m^i^^mhiu ^^^^^.mi^t 
[0 0 8 9] 

V 7'~n b - a - b McD h ^'n y ^^^^ilf^m^-f^m^it^ ^ISXS 

[0 0 9 0] 

^m^^'^yyi\imtfzu^\u^^yi\:7.)v^.=.)vi\:^m<D^%^ 

[0 0 9 1] 
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C6H5-CH2X, 

CeHs-C (H) (X) -CHs. 
CeHs-C (X) (CH3) 2> 
R'^-C (H) (X) -COOR^ 
R^-C (CH3) (X) -COOR\ 
R'^-C (H) (X) -CO-R\ 
R*-C (CHs) (X) -CO-RK 
R*-C6H4- S O2X 

[0 0 9 2 ] 

^4^, C6H5J±-7 C&Ri^iy :^-\yym (4-;^ham> ^^WM. ^-^^WM 

[0 0 9 3 1 

(i. 7ti:x.«\ ^-5^;^*. J^f^;!/^, :/nt°;i/^. ^yfu\£}vm. n-r^jv^, 

^-f-;!/^, t-y-f-;v^, n-^>^;v^. n-^^~>;vS^. v n^a^ v;^^, n-^ 

■7°-5^;VS, n-t^'f-JP^. 2 - J::--?^;^"^^^;!/*-. yr:;!/^, ^',>;^^^ 

4 V ^ ;i/^>Sc t':^^^ if h ^ o wM'^ 6-2 Of^TU- ;1/Sc7) a,#:^a L T . /c i 

[0 0 9 4] 

R^T'ab;i.R*^l ~2 0<7) Hffi<75:t«*cD*#^Jt LTti. x.Ji'R'' t |WI;it<7)^)& 
[0 0 9 5] 

1 1 t^tt-fb-^ti <7) ^{j^f fl t L T {i . t X «\ :i:'fb h ;v , 2 - *'fb -7° n ii° >• m ^ ^ 
t «^ L T ^ f:: a6 ^ M» L ^ i" ^ L „ 

[ 0 0 9 6] 

2 mm^ft^^ tLXlt^ fzt^ ff . 
X-CH2-C6H4-CH2-X. 
X-CH (CHs) -C6H4-CH (CHs) -X> 
X-C (CHs) 2-C6H4-C (CHs) 2-X. 
X-CH (COOR^) - (CH2) n-CH (COOR^) -X. 
X-C (CHs) (COOR«) - (CH2) „-C (CHs) (COOR«) -X 
X-CH (COR^) - (CH2) n-CH (COR^) -X. 
X-C (CHs) (COR^) - (CH2) n-C (CHs) (COR^) -X. 
X-CH2-CO-CH2-X. 
X-CH (CHs) -CO-CH (CHs) -X. 
X-C (CHs) 2-CO-C (CHs) 2-X. 
X-CH (CeHs) -CO-CH (CsHb) -X, 
X-CH2-COO- (CH2) n-0C0-CH2-X, 
X-CH (CHs) -COO- (CH2) „-OCO-CH (CHs) -X, 
X-C (CHs) 2-COO- (CH2) n-OCO-C (CHs) 2-X. 
X-CH2-CO-CO-CH2-X. 
X-CH (CHs) -CO-CO-CH (CHs) -X. 
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X-C (CHs) 2-CO-CO-C (CHs) 2-X. 

X-CH2-COO-C6H4-OCO-CH2-X. 

X-CH (CHs) -COO-C6H4-OCO-CH (CHs) -X. 

X-C (CHs) 2-COO-C6H4-OCO-C (CHs) 2-X. 

X- S O2-C5H4- S O2-X 

[0 0 9 7] 

^tt'. R^ti. ~2 0OT;i-^;i/&. R^me ~ 2 0 t U S/cli, M. 

-2 0T7)V^)\.^^^h-to nfiO ~2 0<;0Mm=^«:bi-o CeHs. C6H4. X 
lus5^:|W|;|i-e^^o 
[ 0 0 9 81 

R'^<^R*f4l -2 0OT;^^;^^, ^^1^6- 2 0 (7) T U - M^m? ~2 0<d 
Tv;u^;vtt(7)*#:#i!{±, R''<7);^^m 1 ~ 2 0 <7)t;v^;v^. j^^ifce ~ 2 0 or v - 
Ji^*, 0<7)Tv;w^;i'*co*#:'^t|iID-e*-g,o 
[0 0 9 9] 

l-y'u^j^^)V) ^^-fe'y, ify?. ( 1 -rn^^ vynif ;^) 2, S-i^^^- 

^^r37^^'@^>>•^f-;^, 2, 3 -•^'■y^n^n^N;^^-:;^!^;^^ 2, 3 - ^^^^^^ 

. 2, 4 ->>-rn-t^-";v^;u^v-7-5=-;V. 2, 5 - v^'n^ r > >Mtv^ 2, 5 

^ti°p{ 1; -^jl^, 2, 6 -$>'rn-:&t:°^ V 2, e-vrn^tf^V 

2, 7 -i^y'u^x^^) ymv 2, 7 -V-fu^T.^^) ymv^^ 

2, 7 - >mv■7^^f^;^4- ib^fx^o ^fihco ^ \£7. 

(■^n-^^ ^y^y^ 2, ^-V-fu^TV\£yWV:^^)V, 2, 6 - >>' n li 

[0 10 0] 

CeHs- (CH2-X) 3^ 
CeHs- (CH (CHs) -X) 3. 
CeHs- (C (CHs) 2-X) 3. 
CeHs- (OCO-CH2-X) 3. 
CeHs- (OCO-CH (CHs) -X) s. 
CeHs- (OCO-C (CHs) 2-X) s^ 
CeHs- (SO2-X) 3 

[0101] 

i^^s C6HstiHfffi0 7i-;vS (3 •^oit^^(Dfifi(± ifi- eficov^i^tLtc^-sa 

[0102] 

^ ( 1 -:7^'n^j^^;i/) ^>--tf>, h 1; ( 1 --j^n^-r v-7°n t:;v) ^y^yrj:}fi)t^ 
[0103] 

m-^^lfmi-^Sm^l-t;. -g-fg^^^ ^o«/^^y'>fb^l^^7t{±/^^^^>fb:^;^ 
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[0 10 4] 

[0105] 
[01061 

-c{±, 7tfcx.«\ iM.itm-m. ^^tm-m. Bryitm-m. i^r>jtm-m. m^tm-m 

-ecDffW {fzt^ltA, 4' ->>VUJV-2, 2' - tf i^-;!/, 4, 
4' -v^ (5-y';;v) -2, 2' -t'tfV ^i:'(7)2, 2' - e t° U v;V^>fb 

-a-il^;!, 1 0 h n v ^(7?if^# (fci:£{i-4 , 7-vV';;i--i, 10 
-y ^i-y h u V 5 , 6 - U ;v - 1 , 1 0 - 7 :^ h n u > ^ h-') 4^ t'(D l , 
1 0-7ai-:h>'hnV >^jt^^ ; X h yp^f^;]^^^"^^^^^- > y T5 > (TMEDA) , 

[0 10 7] 

tfz. 2i^(Dm.j\:)Vy^^'y A(D h V :^ h V7 ^ — ji^yi^^^y 4 ymH"^ (R u c 1 2 (pp 

-;V.^X-7'f >lt# (F e C 1 2 (PPh3)2)^ 2ffiO--7^;K7)ex h V 7 
;^ -7 ^ >$t#: (N i C 1 2 (P P hs) 2) . 2 fffic^)^ y ^;k;o If ^ h U r^^;!^^;^ 

■7^ (N i B r2 (PB us) 2) ^) . fiSSi Lv^o 

[0 10 8] 

[0 10 9] 

i^m-r^^m. mu.^(Dmi. mm-r^mmn. ^mi^idnmncD^t'Si.mt'^^K 
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[0 1 1 01 
[Gill] 

mmmmtLxit. tzt^-if. mtyi^m^mm. ^-T-;vm«. ^^'ay>jtR^t:^m 

^vy^mm. T)v=i~)].^mm. -VV)\^^Mm. iJ-^^-^ 

[0 112] 

WMtLXlt. v:n-5^;i/a:.-7^;i/, •t" h t Kn "7 > If -2) t T^)^^- i o ''^ D 

^ ^ If ^ c t :*s-e § ;g, o T;v3-;v^?#st LT(±. j^^j^y-;!., ■7'^^^v 

^' v/n/N-y-;i/, n-y^y-;v. t -r^' y t'^abtf ^ t y&^-e^ -i.o 

[0113] 
[0 114] 

J:v^o tfz^ mtM^. ^m.<D'i^m^X^f^^M^Ki3\^^XM^'^M^XW 

±^^^i§^izi3\^^Xi>^ Kf:L^^W±^^^,<^.X(DM^Mi^<Dmitmi. ^^^(D^mt'Z^ 

mt-t^ mwmm <Dm%:^-h m-^si- t^ j; o 

[0 115] 

ItrM-^ii. 2 3 2 0 0 ICc^HH. &SL<{i 50-1 50 X:<Dmmx^t^ v^t 
[0 116] 

[0 117] 

m^n^^tij^^xu^o 

[0118] 
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x^^jjmm^j: mm^^m ^ ^ o 

[0 119] 

< T ^ V ;i'^a^'f$ (B) > 

:^§tmKiB\^^X. T^U;i/mS'^# (B) Its -^"f-^K^^-^j; < 1 . im&.±(Ds 
i |wiB# , jtff^0# izT^v y uy ^ ( A ) ^ (Dm^7)^m^i5 J; o^V t fz 

[0 12 0] 

$ a-S fr45:i3 i TO^. T ^ 'J 7' n -y #M ^# ( a ) "l^ o^M-yK^^^js J; 

g^'):Sl::-ci^^i-iLjf ct v^;^^ T^";;v?.m^fl^ (B) 4" l . 1 1iM±-t:-ab f9 ^ -^hlzU 
tL<{±i. siiJi^i. L < 2 . o«jaii±-c-^;i.o 1. imi^^) <t^^ t 

•7^n -y ^'^m^#:o2:S-^rBl^J^:.<^fcie)(7)]«^^44tK)S^iJ^ $)^vn±«^iji: Lxm)i 

o 

[0121] 

T^^';;v^fi^# (b) lat/cfi 2ffiJ2J.±coT^ y X 

^'^^n^k^^^^tKi. y)%hfifzh(DX^h:Lhi)mt bv^o 
[0 12 2] 

^i)^mfhit.^mtLX{is (^^) T^' U f-^'i^^ (^^) V 
[0123] 

T ;v^4>^# ( B ) (4. T ^ V n ^ ;V^-^^#l:#:*f4 '^'^tf o T V ;v^M^# 
(B) ^(D'^^mtW-i'^Kn^^r V n ^ ;i-^^^#4#TO<7)#j^{i 7 o 
■e^ ^ ^ y^Wt t v^o ^(^#J^^^^ 7 0 eg%*?t<^:^^. J: d ^m-^fr^T^i&M^ti 

[0 12 4] 

)i^m- 2 - ^ h ^■^^5^;i/7e'-6^^^J; S9m!?tt;i)/J.-^ < i: ^ i m<^M-Mi^5 0-10 

0 ts ^^ht ^m-^ir Hg'^'ft&<7) r^'j )pm^:^ ■r)^i3x zfyxiim<D if ^ 

S#5 O~omS%:;0^^>^-2. ^)<^;&5'0t Lv^o lf-;v^^:£#:i: LTti. ^ V > yO^'llf t 
[0 12 5] 

tfzs r^'}}i^^Mki^ (B) #t'M|5at4^v^7&^ 3 0, 0 0 0 

J^T0^a^i^fi:0^><7)WS L < , 5 0 0-3 0, 0 0 0<7)i>(Di)^^hiZt^tL< . 5 0 
0-10, 000<7)^f> <Dm^^zUt Lv^o m^¥*&^T-M^^' 5 0 0 >^?t<7)^'^, )&5fM^i!)^ 
-<t<>^^-t <rj:^mm^'^^ . —If. MA^^^^M-^^ 3 0 , OOO^rnktzm^. ^ 
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[0126] 

UtL<ii. T^';;v^m^#: (B) (D'J^^ma. 2 5X:iiz^\,>x=i~y ■ y'u- vm<D 

mm^mn (EMfi&Mt) -tr^iO^LT^:^. 35, OOOmPa - siikTX-^^o J: 'OUt 
Lv^fe;KJi, 10, 0 0 OmP a • smTtr^);2>o Lv^3^,&j|gfi, 5, OOOmP 

a • s^T-e^^o fe;K^^~3 5, 000 mP a - si l^itv^^i, BlMSiJ«j^?r^f ^nJM'ft: 

P a • s Jil±-C^^o 
J 0 1 2 7 ] 

(DSC) TilUS^n^g). T:^ U (B) (7? 

T g UtL<lil 0 0 °C&.TX^o J; i9 0 1 L < 2 5 rJiilT-t:'* ^) . ^ ^ izU 
^ L < {i 0 "cmT-eS) > ^izUt L < tt- 3 0 °C&.TXt')^o ^' y^$rMUmT gTin 

[0 12 8] 

;^^{d;#H|JI^$fL-r. 51?^«^, fUbfi-^^ M-btS^. 'J if ^j^' T - :t > 

o 

[0 12 91 

$ ^i;{4T^ V (B) {4 1 8 0 -3 5 0'C<7)?fijg-eoS'^RJStcj; ^;#;|>c: 

x^^^ mm^^%Mx^ho ^m-mz\t. #^bs5 7-50217 i-f-<&fR. wr^sBss 

9 - 6 2 0 7 ^<2r^. #P?iBS 6 0 - 2 1 5 0 0 7 -f-^Zrf&^SLtfWO 01/083619 -i-<2r 
[0 13 0] 

T^";;V^m^'|^ (B) tL-C{4. *'^fi<JtC(4m5g^SS; (*) OARUFON XG4 
OOO.ARUFON XG 4 0 1 0^ ARUFON XD 9 4 5^ARUFON XD 
950>ARUFON UG4030.ARUFON U G 4 0 7 0 5& h^^e^^^^filtcM^-C 

^ ^ O 

[0131] 

ff^.fm T ^ U ;v m y n y ( A ) ^(7) m^ft7jc%^^ J; tfzii-^ )V yf: ^ }V 

# (A) ;^^^i*:S-T-»^b^^v^(4lilMi-;5,c: L<. ii-^ttlS]±<7),^.T% mMWizm 

[0 13 2] 

[0 13 3] 

-r^^i^^'-ei^o 5tiI*tfcLT{4. 7^^, *||^-7-7\ 
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, K n ^ h , MyK^y 4 -q-tK^ -imt^h') , ^ - ^" > y 7 <7) i ^ ^^MSitt^S^I^ 

Rmm^. ^ fy -WM. '1^° U j:-^- V > 7 t h^O i ^ ^«li'tt3Km#'& 

[0 13 4] 

0SL<. mit'f-^y. A-^syy-y -y ^m:^ }^yy^. v';:^;. ^ )V ^ ij^ 
[0 13 51 

[0 13 6] 

^iMM'km^^^m^'Dmwmt. r^^) ;v^yn y iJ'^S-^fr (A) 1 0 Ofiifl^tzit 
LT, 5- 2 0 0 Mtr^OtSlll-ClSffll-^ <^:^^tf t L < , 10-100 m-M<7) 

[0 13 7] 

^ o 

[0 13 8] 

5 -f- yWA-r > V A 4 -x^ V 7 ^ ;^ , *° U ■7°n tf V ^ 7 -7 i> 

tf > 4 t^^C)jg;^^S4^° V tuy ^ y^ V V n > /fc V v n 

^•if^', ^t"v;vt5 V>^t;1'^;v. J3t|^^aiX7^;v, aL^ix>'ifx:^7"r V 

b {±^^4 < ^ ^) 1 ftffl v> ;g> i ^ Ti^^T:- § ^ o ;6-T- ^ 3 :^ h m^^m^Km-^^ :^Tr')y 

[0 13 9] 

vt^iJ^^v^J&t^^OfgsJnSfi^ TiJ' V ;vm:7''n y i^^m-^fl: (a) l 0 0Sfi:fl5t^ML 
-C. rt^iJ^O. 1 ~ 2 0Mf|5Ott|l|TM£ffl1-^OWt L < , 0. 2 ~ 1 OjiafPc7)tg 

[0 14 0] 
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[0141] 

{i\ ^-fblWi^iJ^: LT(±, "7 « - :^ •7-5^;i/T 5 > (PAN) . :t iJ' f- ;^ 5^ "7 - 

-'I'T^V, N, N' p --7 ji^V> vT ? (DPPD) . N, N' 

-/?--^:7-5^;U-P--7j^^^>v-T^ > (DNPD) . N- (1, Z-V 
) -N' -7j^-;1'-p--7ji-1^>vT^ N-7jn.^;v-N' - ^ V 7°n 1^°;^- p 
-■7 ji^l/>yT^ > (IPPN) , N, N' - vT V p -7a^-lx>yT 5 "7 

•f-Tv^i/fSft:. vTV;w-p--7 3i-v>>T^ ^rl-g-t;, T;v^;v'fb7^^ 

vT5>. 4, 4' -tfX (a, a - V-?< ■5^;l'^> V I :x. =.}VT ^ y , v^-y 

JV-N' - (3 ^J'^ 'J n^v- 2 -li Kn7°nti;u) - p - "7 ^ - > v T 5 > 

( 1 ■^;U^7°-^;l') -N' -7^-;W-p-7jr.::^l/>>-T5 V-7a:-;UT5> 

|f2i#>Srt'~coT$ y^^fk^ih^ij, 2 ;v*7° ^'^>y''f 5 ry-;^ (MB I) ^t'o 

5 i^-'y-;^^^^!:!^^!]!^!], 2, 6 t -y5^;i-- 4 f-;i'y ^ 7 
y;^ Vf^^V-r h9^:^[3 - ( 5 ->^- t -y^;!^- 4 - t Fn^->y X 7 -7°n 

>-m^^m^<bK±SlJ^ h y^-;^j^y^y h^i:'<;)2:^^^fhlJ^±^iJ, 2-t-7^ 
f-;i--6- (3 - t -yf^;i/- 2 -11 Kn^v- 5 -^f^;i/^> -4-^f^;vyji 
-;l'r^VV-h, 2-[l- (2 -11 Kndrv- 3 , 5 - v-t-^>f^;vy 
^;^]-4, 6 --y- t -^>'^;vy^^;vTi^ U ix- h ^ p>:fx;i,o t.fz. it'k 
^n^^miMUnt LXlt. 4 - t -y-7-;i^7ai^;nf'; l-- 2 , 4 -vt Fn 

^V^^y7j^7>\ 2, 2' -Vt Kn:3p^>_ 4 _^ ]. j^.>^^y^-7^y 

2->'T7-3, 3 '-Vy j^-)i'T V~ }• ^ 2 - 2 - vry - 3 

, 3' -v?y^-;vr iJ' V 2 -t Kndp^/- 5 _^n;u^>yy 2-11 

Fd^v-4— ^ h^v^yyyj:7>— 2-11 Fn^v— 4-:^^^ h^v-^^ y' 7 7 
y. ■^ey ^'-i; .f-v- ^^nf' ; i^mr 5 F. 2, 2' , 4, 4' 

n Fn^v^yy7 j^7 y^if/&^~^tf f>tL-i,o 
[0 14 2] 

XHSp^b t bT{i, IrganoxlOlO (-^^^ • ;^^~>^;Vx -f • ^ 5 ?!7;vX|5^^ 
#t±ti) . ■^t7-;l'L S 7 7 0 (Hdfc^^ y7^>7 ^ft^^tt) , T 7":* ;^ ^ y L A - 5 7 

(mm-fbxii^^Miii) . T7">^/;^^y'L A- 6 8 mmitum^^^^tu) , ch i 

massorb944 • ^ ;V -f • ^5 ;^X;jt^^t[:ii) , -9-7-;i/L S 

7 6 5 (=*7-f y-T^y ^^/^^^It) , TT'^J^^yL A- 6 2 (Mm'fkxil^fe^^tfci^ 
) . TINUVIN144 (f^/s- ■ X^v^;Vx^ • :*;vX;it^^a^) , TTiiT. 
^yLA-6 3 (:/[imfbX«l*^^1±^) , TINUVIN622 (f-^s" • v ^ 

-f • *;wx*^^tt^) , TT^^j^iS^yL A- 3 2 (mm-fhx^^^^^^im) . tt 

:^X^yLA-3 6 (mm'fbXm^^^^tt®) , TINUVIN571 (^/^'.J^^i/^ 
^ • ^5 , T I NUV I N 2 3 4 (f-/-? • ^^->^;V7^^' • -^5 

:*;vX*^#ttM) . TT-':*Xi$'yL A- 3 1 (mm'fbX**^^^^) . T I NUV I 
N1130 {^^"^ ■ 7s^'y^)]y^ 4 • . TT-':^X:J'yAO- 2 0 

a®) . ;^ 5 9 ^ -If- GM (ffi:fe'fb^x«*^M±) . ;^ 5 9 ^ ^f - G s (fi^-ft^x^ 

yn >y ^#:<7)^^^iCJ:;2,#'fbl5&iL^ij:^^3X h:&coT-.i±[-e, ^f7-;VLS770. Ir 
ganoxlOlO. X^^-fT-GS^ TINUVIN23 4 W$ Lv^o 
[0 14 3] 
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^-v : 22/ 



vf'v;^. ■7i5';i-@tv- n-^^'f^;^^ ■7^;v^v'f vy-;w. ^ ^ h V x 

-'I'^lf ; f^;^^ v7iS^v-h(^j:^^-fv7iJ' ; v- ( 2 - ji'^^;!/-^ 

^ v';^) -r h 9 t Kn -7 ^ ;v@^<7) J;^'&xh9tKn-7^ ;vMii2i# ; T t° v ^ 

. Ti?tf>^-f vy — r v ti ^^v-f vt^^v;!^. t v tf >^v-7~f-;vv?^'i; 
f$ ; X ^^gtif 2i# ; y ^MtitSf*^ ; ^ )uwi.mmt ; r >^it^ r-tf 9 ^ >m> 

■7 ^ t'(DIliM.&M ^- J: 0*— -fffiT ;v n - ;i/ f t .if' ; - "cr^ :i> 'j 

^ ymm<^. J^^^ 'ymm^^^i-' V^:^y- rTM^J. ^Vj^-t' "TM^iJ 

, a:f-l^>5?7-4^'^>- h , If lx>55;-i^-^.- h^(7?>^?-.i^-;t-^- MfS#^#^^~^tf e>:^^ 

$:}X-CV^^ pTMS'J t LT{4. ^:f3-;i.TP h >tt«) . T 7":* "9- ^ 0 - 1 3 

OP. C-79. UL-100. P-200, RS-735 (MmitnU) ^J: t^:^m^fh 

fi^o ^ihh iiX^\-<D-m^^Mconim.M tLxi±. r ^ V ^ V y°u e u > if u 

3 - 4^° V 7- h 9 t K n 7 ^ > ^M-^^:. 4^ V V > ^M-^^* t'^^^* 

[0144] 

; m^. ±y^^(Di^im5^ti:t'i)^mfhfL^, nkiYMhL, 
Tt4. ■fu^yir-i}Vi^^mfhfi. J: 19 "7 >:t-f ;v ; ^7x>^7°n 

[0145] 

X7ai-h. h V v;i'iN;^ 7 h . T'':^y^-n^e7 jn — T':*yn^if 7 — ;v 
[0146] 

[0 14 7] 
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T^)^v>o ^eic. ^a^tc^l-g-L^Ixy hitltic|lt5r^1-;z,;^fej^ t~Ol£:i?(7);^-^^ffiv^;5> 
[0 14 8] 

(A) tT^';;vms^# (B) i;;^)^'M)£>L, mmm&T L^£\.^'i§,mmi't L^.^. 

) >;;vmM^f5|^ (B) T:^ U ;v^rn >y ^ifcE^# (a) tT^'V;^^^ 

(B) <Dmm±^£tizi:^x'^^^:h(D'Q\ m'M.w^^ih\t^\^^f)\ 2 0 0 t:j^:i.T-e-^ 

^c:i7&J0SL<. 1 8 Orj^JlT-C'^^itjiiJj; L<. 1 5 0 °CJ^:J.T ^ i <}: 

[0 14 91 

[0 1 5 01 

-5. i)^. nW^m^mm^i^m L T^MW-r -2. i i: i)^X- i o 
[0151] 

t^-^hs ]$LW^tmM^t(D^-^^>7.-^t^:Lhi]mMX^^^ L;$^L. -^^m<Dm.l$L^id 
ii. imm^iT^ V ;vmrn y^^m^it (A) t T V i^^^-^^ (B) ;6^^*R^dcd4^ 
S-e* ^5 . (B) -fy^^mn t Lxm^m^m < ^ i: -cr, ^iy|*I-e(7)-/#i!l>ttt::'ffi:}x-l,-:^, 

-ft: (B) i}^KJBL. r^'';;v^.rn->^ibfi^#: (A) )^»^^^S^^*'^b^ vMi^M? 

c: 1 J; o xm^'ik<Dmm^i}^n±-t^ ^ti)^h. y<^^~7,yy iya.^my!)^X ^ MMf/Z 

[0 15 2] 

^■^'y V~X9 y Z^:^m'J^^z^\^^X. r^V)P^-:fuy^^M^^ (A) <D]^^ 

'^M'itK X <^ xmm'\±^if^ir ^m^Kii^ mmk(DT^v ;v^.yn y ^^m^^ (a) 
om¥iU^^s^n 0 0 , 0 0 om±i?^^^ L<. 150, 0 0 om±-t?ab-i) 

^tT^^^i i9 0t L<. 2 0 0, 0 0 0}ik±x^^:zti)^^hi<zUtL\^^oWc^i^^l^m7i)^ 

1 0 0, 0 0 0 J: i9 ffiv^ t mm^<^^m^^-i()m <-^£^o 

[0153] 
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[0154] 

±IBT-75v#^^ i±fi^pX'^t^ai9^ h 1 g ^ 3 5 0 ^ -7 Vi^^BtC 

[0 15 5] 

. ttz^-^^^ivm. ^^>K;HI. ^^'';-y7m >>'-5^««^J; ^ ^f|5n°pt LT. $p5tc-?-ti 

Mm^&m^. ^m^mmm^^A. m)}W^mm^. m)]^m^^^-^)i^m. ^m^m^^y 
^Mp°n^^^°^>;^«. w.mm^fz[±mmm%m^um^^ y^m^^t'-^mTf^-r^^t-h^-T^^ 
mmmi 

[0 15 6] 

U n ^ T ■> IV^^ ^ ^ T ^ t )V^^t)-t o 

LT. ;^-f-V>m»(7)^T-fi^S^a6/::o v^^xAtLT. "^^f-^J^-X (W a t e r 
s) amCPC v;^-rA^ffiV^ ijyA\Z^ BSfnSX ®S h o d e x K-8 0 4 

[0 15 7] 

^m^'yA-.J&w SCIENTIFIC INC«. dp-Ytf^y-J&^ASupel 

cowax— 10^ 0. 35mm^X30m 

id-m^i^ : ^^jjMum 6 0 °c. 3 . 5 ^m^w 

m^mm 4 0 °C/m i n 

Mmum 1 4 0 "c. 1 . 5 ^m^w 

-f >' V jr. ^ 3 yM.M 2 5 0 1: 

y^ir ^-Um2 5 0°C 

[0 15 8] 

fLpTMttJ^^;^ h -^-a^t; 1 g ^ 3 5 0 ^ -7 v^^litc-a^, 8 0 °cco h ;VJi> t fz 
{i6 o°C(7)T-fe h >ti3-e2 4mmmmi^fz(Dib {h)i^j^y^-T^ h y^^ari^v ;vmr'n 
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[0 15 9] 
[0 16 0] 

[0161] 

<li-rElit4l*l^> 

[0 16 2] 
[0 16 3] 

<mmmM> 

[0164] 

«f!li3 J; ?7J:t:»JlCT'f^^ Lfc, i-Wttcov-- h =^ 2 4 B^^ l 2 0 rT'M Lfco 
^ ^> 60^ X t Lt^^o 

oTV^^ ^<7)^X t L/lo 
[0 16 5] 
< 7 N° - ^ 9 -> a. ttf^l^ > 

MSK-M2 (mSlSX (*) trfflJ^t/Oii^^AL, K7^T^X=^Jn;ioo# 
[0166] 

IfMgfl : tfib^Ttj^f^v- h ^ Salter. v^i<'|s:^'r4^m$f-c\ tf 

[0 16 7] 

(m^gi^ii 1 ) 

(MMA- c o -B A- c o -TBMA) -b-BA-b- (MM A - c o - B A - c o 
-TBMA) (MMA/B A/TBMA= 8 1/14/51X10 1%. BA/ (MMA-c 
o-BA- c o-TBMA) - 5 9/4 1 MTi5"; ;vm-7'n y ^'^^-^'f*: (J^JIT 
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1 3 . 6g (9 5^';^;^) ^fi:l';l2:!9. T-lrh-h';;V (a*/s"7-V. >^''L 
fz^co) 1 4 6 g=SrJnx./Co 3 0^r4 7 Ot:-e]!]PM#L/^Ot,. PS$^^|J2, S-v^n 
•^Tv^^H°:^^i^^J^f-;H 9 . Og ( 5 3 5 U -t;!^) :^ J:t/B A 1 6 6 4 g (13. 0^;V 
) =^*nx.fCo 8 S-C-eM^^L. @£f»i^'j:.-f-^>' h ij > 1. 6 5g (9. 55 V 

[01681 

E-^li^^:^^ ^ — ^B#Fb^ r t , m-^i^^t^i- lb +1- ^ 7° V >- ^-ffl i: L -Cfi^v#?Slt) 0 . 2 m 

fco h V T $ > «:P«tn;i ^^h "efi-^^IK^tlW L/^o B AO$S<h^55^~ 9 4.6 %(Dn 
TBMA8 2. 8 g (0. 5 8^;l-) . MM A 927g (9. 3^;V) . BA20 
2 g ( 1 . 6 ^ ;!/) , iM.itm 9 . 4 g ( 9 5 5 U ^ ^l-) . i^'-^if- U>h';T5:/l. 98 
g (9. S^'j^;!^) :feJ;tFh;i.a:> (a^/s-rU >'jrLfc^<^) 2 2 6 9 g ^Jaxf^To 
|WI#tcLT. TBMA. MMA, B A (T^fJ-f b*=^i*7E Lfco T B M AcT^K'ft^Ti^^ 9 3 . 1 
%. MMA(7)|5jb^^^~8 9 . 2%. MM A/ T B M A/ B Ai^jJOM^T) B AM t 
LfzB A(D^it^-A^ 6 6 . 8%OBt,.^.-c\ h ;^ J:- > 2 4 0 0 g 4' j]P;t , 7K?^-^\KJSI?^rt 

[0 16 9] 

h ^ 1 9 0 0 g -e#f^ L. p - h > x ^St— 7Kfn4^ 3 2. 5 g 
B&*SiJ^3-7- K 5 0 0 SH (mfojl:^ (*) m) 4-4 0. 8 gSnx-TMrU-e^ 1 

^nfz. 

[0 17 0] 

# tL/^ T V r n y *S^#:lrJe#: 1 <^ G P C ^tf =^^f * o 7t ^ , m^ii^j 
^^iM n /^^^ 7 2 2 0 0 > :$3'^*^^Mw/M n . 4 2 "C^o /io 
[0171] 

±fe■e#??*^7tt^rlg#l ; 4 5 g i:-r;v:^fy y 1 0 10 (f-zN* • ;^^v^;V7"^ • 
^ 5 (^) SI) 0. 0 9 g^2 4 0t:trlg5eb;^^9 5j?7'9;^ h 5;V5 0 C 1 5 0 ( 

K51^^ic : n - 9 -5F^R 6 0 , m?¥»»^#tt®) v^T 1 0 0 r p m-e 2 0 ^ 

[0 17 2] 

/c:o I Rtr{±. UmkK^t 1 8 0 0 c m"^ ^/c (9 tcmiETR^^t-fiJ^-r '2>0m 

h;V75mt)tL^ J;^t3^^c:t^>p>?i^.T«i7!::o ^^C (^H) -NMR-e{±, m% 
t -r'f-;v^cD4|RR*Si5^co8 2 p pmCDvi>*^;Vi:^^;VR^ft^cD2 8 p 
p m v^'"-^;v^^'M^L, if/ctrgtte7X%^0:^;;v.-K^;uR^a5^(^ 172~173ppm 
(m) C7)v^'■:^;^ v;i/S<7);^;i/.i^'-;V^^B&3^<7) 1 7 6 ~ 1 7 9 p p m (m 

[0 17 3] 

{w&m 2 ) 

(MMA-co-BA) -b-BA-b- (MMA-co-BA) (MMA/'BA=8 9 
/ 1 1 m o 1 %. B A/ (MM A - co-BA) =60/4 0M*%) MTiJ"; 

[0 17 4] 
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5 L<7)^r/>°9y;V7 9^3<7)M'^^tfl*l^«gmLf^<75^, ^<bi|5l5. 7g (405 

^9^fBT7 Ot:-t:l3nSM»L7t:co*>, rji^&^ij2, 5 -^^n^ T^^'t:°>mvai^;^ 8 . Og ( 
2 2 5 U -=6;^) is J: C/B A 6 7 1 g ( 5 . 2^)V) ^Mx-fZo 8 5 "C-eMM Ififi 
i^i^jif^lxy h 75 >0. 6 9g (4. 0 5V^;V) =^^jnx.T1t^^^^^^LfCo 
[0 17 51 

m-^M^^^^^ h ~^mm ^tK^ m^mm- h^yy'vy t \^xm^'<^m.m o . 2 m 

/^o h U T5 >=g:|?iBtinx.^vn tT-m-^iSft'^M^L/Co BA<7)^<b^/{)S9 4, 5%oBt 
.>;^,T\ MMA 3 9 1 g ( 3 . 9 . B A 6 1 g ( 0 . 4 7 ^;^) , 4 . 0 g ( 

4 0 5 'J ;v) . Vj:-^ V>h';T?>0. 69g (4. 05';-t;i/) isiO^'b ;v j:. > ( 
a^/sry >^'Lfc^>c;)) S A I E^sMx^fz^ lWl»tcLT, MMA, B A<7)^jt^^ j?^^ 
L/^o MMA(^^fb^7559 0. 5%. MMA/TBMA/B AmMmk<OB Ai^m^^m 
t LfzBA(Dmitmi)^Q 7. 1 %<7)B#.^.T% h;^^^^ 1 5 0 0 g^tn^. i^\^X-K^^^^ 
'^nLXKJ^^iWrT^^fZo 
10 17 6] 

MlS^ft^ 7 0 0 gf^fjiJL. p- >;^-3^>7v;i/.i^>^— 7jcfo%l 6. 0 g =t 

3-7-K500SH mmt^ m) m) ^ i e . o giiwk-xm.\^x^ 

[0177] 

i^^hfLfzm^i^2(DGV C6^m-^mj:':>fz}i^^^ m¥±lJ^^^M n 6 2 6 0 0 . ^ 
•?-*33-^Mw/Mn;6^~l . 4 4-t?^o7to 
[0 17 8] 

{m^m 3 ) 

MMA-BA-MMA (B A/MM A = 7 0 / 3 0 MT^ V ;vm7'n y ^'^M>^ 

# (mrm^f* 3 h H&#-t * ) CO^J;^ 

[0 17 91 

5 1 (75^r/N°9r^;V7 9X3CDm^^f^l*l^^^SmbfcOt., *^bisl 1 1. 3 g (7 8 

>^'L/t^<7:)) isomh^nkfzo b6^f^7 o'cxtmmwh.fz(D%. 

L. ^$&SiJ2, 5-':/-7'n^rvtr>mv-^^;v5. 7g (15. 7^;p) . T^";;vm 
-n-yf-;^8 0 4. 6 g (9 0 0. 0 m 1 ) ^:!jnx.fco 8 0t:-eMa#L. SBte^y 

J^^l'> ^ 'J T5 > 1 . 6ml (7. 9m^;i/) ^iJOxTm-^^Pi^^LTlro S^§fl$&/J>-ib 

-SB# ^1 r <>: , m^'m-m-^ h^y^v y^^mtL xM^mmm o . 2 m i ^ § 
o vvr^>^mmi]u^^:itxm^mm^MmLtzo T^V}i^m-n-:f^)]/(Dmhm 

75^'9 5 %(7)Bf ^^T^V 5^;V345. 7g (369. 3ml) . 7 . 

8g (7 8.^5m-t;V) , z^J^-f-lyyh T ^ > 1 . 6ml (7. 9m^;V) . V 
("^u^sLy-iy-y:^ 3 Axtm^k&m^-^y) y^'Lfzi><D) l l O 7. 9ml =^^jnx. 
fco IWIMt'LT. ^ V )l'm.^i^)^(Dm<t^^^^^Lfzo ^ i5^T^ U 

-fb^^S^^ 8 5 %, T ^ n -m7^^;K7)^<b^^^^ 9 8 %(Dm.^x. h > 1 5 0 0 m 

[0 1 8 0] 

h 4 0 0 0 mLt?^f^L> p - h >'^— ^KfUtf 2 2 . 1 

g in £ T 2 3 r 3 B#F^$i# L /c o ^/f ffi b 7!i:^v#f p ^m\h m^xmM Lxm^^fz(Dib. 

^°')-^~'mm^^mn^3'-v~- f5 o o sh^9. 7 eM^x2 z°cx^h\zznm^ 
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[0181] 

# h i^fzM^i^ 3(DGP C^m^fTti:'o tzhZ.h^ m¥*lf^i^SM n 1 9 2 0 0 . 

. B A/MMA= 7 2/2 8 (£*%) "C-^o/Co 
[0 1 8 2 I 

(«M 1 ) 

m^^mix-'^hfLtzn^ii^i ; i o omsb (sag) ic^l. t^^ ';;i'^«'g-#:T'* 

^ARUFON XG4010 mn^j^ (W) U) 51t*:fl$. ij-^^yy'^yi^ (M^ 
-^'y im M# 1 5) 0. 5^*^15. i rganoxlOlO (f-/^^ • X^'>^;P 
•^^:^;^X ) o. 3 Mg|5<^#J^i:\ 1 0 0 °C(;SS^L7t9#-7°v;^ h 5 ;^ 
5 0 C 1 5 0 (rv- K« : n^^-f^R 6 0 (^) ^fflv^T 1 0 0 r 

[0183] 

^m^mx^mm mmmmN s f - 5 o ) ) l . & >- yi-mmi)mw^ ^ i^fzm $ 1 

[0184] 

(mmm 2 ) 

®jtfil 1 t:1#i?.i^7t:S'^#:l ; lOOMl^l^ (3 8g) KML. T ^ V 
^ARUFON XG40 10 CM^^m (m SMfiS^. mm)l'i^^J^ (#» 
■fkl* (^^^) ®, V7h> 3 2 0 0) 2 0Sfif|5. :^ - -7*7 y iJ' (M?^-*'^ (;^) 
M.. M# 15) 0 . 5Sip|5. i rganoxlOlO (-f-/-^" • ;^ ^ v -^r ;V t" • ^ ■? 
^i-X (^) ) 0. 3mM<7)*!|^i:-, 1 0 OVK^^^Ltz^^^y'yX h5;^50C150 
Kf^ : n-9-f^R 6 0 Mmmm (W) U) =^ffiV-T 1 0 0 r pmlTl 5^ 

[0 18 5] 

^m^miiMpjfm j±mmw^mN sf - 5 o) ) &v.i^-«;it^?fe¥$;jx/cJ¥:$ 1 

^^yy'^i^^m^Lfz^-^^ r-iizr^-^'y r-^^ y v^ttfi'cl^^^^ttL/io § e>^:/^°•^^r• 
[0 18 6] 

mmm 3 ) 

^ifeM2<7)XG 4 0 1 Oi3j;CFy7 h 2 0 0 (Dm^mn^W-LtzmUimmM 1 

[0 18 7] 

(JrbfcM 1 ) 

m^m2Xnhixfzm^i^2 ; l O OSSa? (3 S g) KML. iJ-^^-yy^^ y ^ (M 
iJ-^y (W) M# 1 5) 0. 5Mf|5. irganoxlOlO (f^^^" • >c,^^>^ 
;Vy^ • :^;VX ) O. 3 1 9 0 rtC^^LT^c^'i^^T'^X h 5 

;v 5 0 C 1 5 0 Kfm : u~9~MR 6 0 mv¥«# (m M) ^fflv>T 1 0 0 

r p mX 1 5 ^r^. Y#ffl!lltil* "J^'n y ^^fe-y- > ^#/^o 
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[0 18 81 

nm^mnmpjrm mmmmN sf- 5 o) ) j^i^l. >&^^'i^'«^/^)^^^^$tL/cJ¥$ 1 

^ o 

[0 18 9] 

iitmm 2 ) 

[0 19 0] 

mi] 
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